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Abstract

A pulse septum magnet used for beam injection and extraction is
commonly installed in a vacuum chamber. In order to cool the magnet
coil, metal tubes are attached to it by silver weld, and are drawn from
the vacuum to the atmosphere through a flange of the chamber. For the
electrical isolation of the coil from the flange, metalized ceramic
joints should be inserted in the metal tubes between the coil end and
the flange. But water leak into vacuum system will come out within a
few years by electric corrosion at the silver weld of the ceramic joint.
In our improved magnet, the metal tubes have not any joints in the
vacuum chamber, and are drawn from the vacuum to the atmosphere with the
same electric potential as coil's through isolated gauge-ports in the
flange. As the metal tubes are now isolated by ceramic tubes in the
atmosphere, the water leak from the silver weld can be repaired easily.

Another improvement is a supporting system of the magnet. The
magnet is hung from the cover plate of the box type chamber. So, if a
trouble of the magnet happens, we have only to change it for a spare
with a cover plate. The position of the top flange of the chamber is
arranged so accurately to the beam line that there is no necessary of
the resetting after the change of spare.

In this paper, the method to fabricate the improved magnet is

discussed in detail.
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Fig.2
Ceramic joint of cooling
water .tube

1. Copper tube

(5om§—0. Smmt)

Kovar sheath

Ceramic tube meralized
at ends (6wmp-1mmt)
Silver weld

Fig.1l (b)
Cross section of flange for cooling
water tube
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Fig.1(a)

Septum conductor (old type)

1. OFHC copper plste (Smat)

2. Ceramic joint of cooling
water tube for isolation
of coll.

1. Silver weld of copper rube
2. 0 ring
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Fig.3
Isolated gauge-port

1. Cooling water tube

2, Stainless steel collar for pressing
O-ring

Q-ring

Stainless steel gauge-port

Cersmic tube metalized at ends
Siiver weld

Kovar sheath

Stainless steel tube

Stainless steel flange
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Fig.4
0ld type of septum magnet and chamber
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Fig.5
Improved type of septum magnet and chamber
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Fig.6
Plan of improved type of septum magnet chamber
(box type chamber with top large flanges)
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Fig.7 Details of coil, supports and their isolation

Cross section of septum magnet OFHC copper plate (Smmt, Bumt)

Copper tube (3/16in ~0.B8mmr)

Ceramic coating (0.3mmt)

KAPTON mylar (polyimide) (O0.13mmC}
Ceramic coated iron rod for coil support
Ceramic coated stainless steel plate for
coil cupport

1ron laminated core

Copper hollow septum conductor

Copper hollow return conductor

KAPTON mylar (polyimide)

Iron rod for coil support

Stainless steel plate for coil support
Silicon steel plate for insularing magnetic
lesk field (0.35mmt)

Iron laminated core
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Fig.9

Ideal setting of seprum conductor
to core

1. Septum conductor

2, Magner core

Fig.10

Silicon steel plate jutting out to beam
line ar core eud for shielding magnetic
leak originated ivom fringe field

Beam line

1.

2. Silicon steel plate (0.35 mm®)

3. Bridge ing septum ductor with
return conductor

4. Magonet core

Fig.11

R #%x Three dimensional adjustment

= mechanism of septum magnet,
which ic attached to cover
plate.
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Large current elec-
trode for vacuum
system

1. Copper plate ter—
minal in atmos-
phere (10mmt)

2. Copper rod (32mm$)
- 3. Eovar sheath
4. Ceramic tube metal-
ized at ends
5. Silver weld
Fig.13
Cooling water tube Support 6. i_;::x;tess steel
1. Stainless steel holder 7. Stainless steel
coated by ceramic tube
2. Water tube 8. Ar weld

Water inler

value

Ceramic joint
Isolated gauge-port

Copper tube

Septum conductor
Return conductor
Water outlet value
Flange cover plate

Magnet core
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Fig.15 Fig.16 Fig.17

Marks for setting chamber in vertical and Mark pattern Distances required for

radial directions for setting setting magnet vertically.

1. Vertical adjustment mechanism of chamber chan’er. 1. Top flange of chamber
stand 2. Flange cover place

A,B,C,D. Edges at corner of cover flamge 3. Vertical beam line

E. Mark for zetting chamber in vertical 4. Scale standing

direction perpendicularly

F,G,H,I,J. Marks for secting chamber in

radial direction
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Fig.18 Fig.19(b)
Stand for adjusting level marks Fig-19(a) Method of measuring vertical
of cover plate on horizontally Scale for position of magnet
saue plane. setring 1. Horizenral line in level-
1. Adjustment mechanism of stand magnet telescope
in vertical direction vertically.
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Fig.21(a) Fig.21(b)
Scale for setting magunet Method of measuring radial
in radial direcriom. position of magmet
’ 1. Verticel line in level-
telescope

Fig.20

Method of setting
septum maguet in
radial direction

Fig.22
Merhod of setting septum magnet
in axial direction -

Flange cover plate

1. Level-telescope Scale parallel to axial

direction
Plumb
Magner coxe
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Fig.23
Method of setring septum
magnet chamber

1. Radial beam line
2. Plumb

3. Vertical beam line
4

5

. Adjustment mechanism
in three directions
. Beam duct flange
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Fig.24
Measurement system of septum magnet field

1. Hall probe (SIEMENS FC32)
2, Magnet core
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Septum magnet field distributions along radial direction.
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Septum magnet field distributions along axial directien.
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